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7600 Sand Point Way N.E., Bldg. 1
Seattle, WA 98115
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Larry Dawson

Forest Supervisor
Clearwater Nationa Forest
12730 Highway 12
Orofino, Idaho 83544

RE:  Endangered Species Act Section 7 Consultation: Fina Biological Opinion and Magnuson-
Stevens Act Essentia Fish Habitat Consultation for the 2003 Recreationa Suction Dredging in
Lolo Creek (18 projects)

Dear Mr. Dawson,

This document transmits the NOAA’ s Nationd Marine Fisheries Service (NOAA Fisheries) biological
opinion (Opinion) for recreationa suction dredging in Lolo Creek. The Opinion is based on NOAA
Fisheries review of the proposed projects and their effects on Snake River steelhead (Oncorhynchus
mykiss), in accordance with the Endangered Species Act (ESA), and the projects  effects on Essential
Fish Habitat (EFH) for chinook and coho salmon, in accordance with the Magnuson-Stevens Act
(MSA). Forma ESA conaultation is conducted under the authority of section 7(a)(2) of the ESA and
itsimplementing regulations, 50 CFR Part 402. EFH consultation is conducted under the authority of
section 305 (b)(2) of the MSA and itsimplementing regulations, 50 CFR Part 600.

The Clearwater Nationa Forest (CNF) determined in the August 6, 2002, biologica assessment (BA)
for the recreationd suction dredging projects that the proposed actions were likely to adversely affect
listed Snake River sedhead, and likely to adversdly affect EFH for chinook and coho samon. This
Opinion is based on information in the BA provided by the CNF and on literature cited in the Opinion.
The enclosed document includes analysis supporting NOAA Fisheries section 7 determination, an
incidenta take statement, and EFH consultation for the proposed action.
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Pursuant to ESA consultation, NOAA Fisheries concludes that the proposed action is not likely to
jeopardize the continued existence of Snake River sedhead. Please note that this Opinion includes
Reasonable and Prudent Measures to avoid or minimize take, and mandatory Terms and Conditionsto
implement those measures.

Pursuant to EFH consultation, NOAA Fisheries concludes that the proposed action may adversdy
affect EFH for chinook and coho salmon. Pursuant to section 305(b)(4)(A) of the MSA, NOAA
Fisheriesis required to provide EFH Conservation Recommendations for any Federd or state agency
action that would adversely affect EFH. All conservation measures proposed by the CNF and those
contained in the ESA sections of the Opinion are gpplicable, and thus incorporated, as Conservation
Recommendations for EFH.

Please note that the MSA section 305(b) and 50 CFR 600.920(j) require the Federal agency to
provide awritten response to NOAA Fisheries after receiving EFH Conservation Recommendations
within 30 days of its receipt of thisletter. This response must include a description of measures
proposed by the agency to avoid, minimize, mitigate, or offset the adverse impacts of the activity on
EFH. If the reponse isincongstent with a Conservation Recommendation from NOAA Fisheries, the
agency mugt explain its reasons for not following the recommendation.

If you have any questions, please contact Mr. Bob Ries at (208) 882-6148 or Mr. Dale Brege at (208)
983-3859.

Sincerdy,
Mol £ Corns,

faf’
D. Robert Lohn
Regiond Administrator

Enclosure
CC: J. Foss - FWS

J. Hansen - IDFG
R. Eichsteadt - NPT
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. INTRODUCTION

The Clearwater Nationa Forest (CNF) proposes to alow recreationd suction dredge mining to extract
gold from Lolo Creek. The CNF is proposing the action according to its authority under the Organic
Act of 1897, Multiple-Use Sustained Yield Act of 1960, Clean Water Act of 1970, and National
Forest Management Act of 1976. After the CNF has completed the NEPA (National Environmental
Policy Act) process, individud recrestiona suction dredging permitswill be issued to the miners by the
|daho Department of Water Resources (IDWR).

A. Background and Consultation History

The proposed recreationd mining activities are amilar to activities that occurred in Lolo Creek in 2001.
In the pat, the CNF has worked cooperatively with the dredge miners to select specific locations and
operating procedures that dlow the dredges to operate with minima disturbance of fish habitat. There
was no dredging in 2002. Field reviews of mining activitiesin Lolo Creek were attended by dredge
operators, and representatives of the CNF, U.S. Fish and Wildlife Service (USFWS), NOAA’s
Nationa Marine Fisheries Service (NOAA Fisheries), Nez Perce Tribe (NPT), and IDWR on June
12, 2001 (prior to dredging), and on August 30, 2001 (after dredging). Thefirst fidld review was
conducted to discuss how operations would occur, and what measures might be necessary to prevent
or reduce potentid unwanted effects. The second field review evauated the effects of mining to
determine if any changes were needed in the operating procedures to avoid unwanted effectsin the
future. The reviewers (including NOAA Fisheries and USFWS) observed that the dredge mining had
little physicd effect on the stream channel beyond the immediate areas where gravels were either
dredged or deposited, and no additional operating procedures were recommended.

A draft 2001 mining season biological assessment (BA) was updated in 2002 to reflect the findings
from the 2001 field reviews. The CNF submitted a letter dated July 11, 2002, and a BA for the
proposed 2002 Lolo Creek recreationd suction dredging. Shortly thereafter, the CNF informed
NOAA Fisheries that no permits would be issued for suction dredge activitiesin Lolo Creek for 2002
(Pat Murphy, CNF, pers. comm.) On August 6, 2002, the CNF requested formal consultation from
NOAA Fisheriesfor the 2003 mining season.

The Lolo Creek recrestiond suction dredging activities proposed by the CNF would likely affect tribal
trust resources. Because the suction dredging activities are likely to affect triba trust resources, NOAA
Fisheries contacted the NPT pursuant to the Secretarid Order (June 5, 1997). Copies of the draft
Opinion were eectronically sent to the NPT lega counsdl (Eichstaedt) on September 26, 2002,
February 10, 2003, and March 10, 2003. NOAA Fisheries did not receive any officia comments from
the NPT as aresult of these electronic correspondences. In addition, NOAA Fisheries (D. Brege and
B. Ries) met with the NPT (B. Hillsand H. McRoberts) on

April 1, 2003 a the NPT Fisheries Complex near their triba headquartersin Lapwai, Idaho. Although
the NPT did not express specific concerns about the NOAA Fisheries andlysis of effects in the draft
Opinion, the tribe did express their objection to dredge mining in Lolo Creek since the mining occursin



the same drainage where they are trying to reestablish chinook saimon. Specific tribal comments &t this
meeting focused on the need for additiona project monitoring. Subsequently, NOAA Fisheries
contacted the Clearwater National Forest

(P. Murphy) and negotiated additiona monitoring to be incorporated into this Biologica Opinion
(Opinion).

This Opinion isvdid for the 2003 mining season, provided that the proposed actions are consstent with
the detallsin the BA and the terms and conditions of this Opinion. The number of damsin the areais
not expected to change, nor are the IDWR regulations pertaining to recreationa suction dredging.

B. Description of the Proposed Action

Proposed actions are defined by NOAA Fisheries regulations (50 CFR 402.02) as“dl activities or
programs of any kind authorized, funded, or carried out, in whole or in part, by Federd agenciesin the
United States or upon the high seas” Because approval of the sites by the CNF would enable the
State of 1daho to issue stream channd dteration permits to the operators, a Federd nexus exigts for
interagency consultation under the Endangered Species Act (ESA) section 7(8)(2) and MSA section
305(b)(2). The proposed action would occur at approximately 18 locationsin the Lolo Creek
watershed, which is occupied by listed Snake River steelhead, and designated as Essential Fish Habitat
(EFH) for chinook and coho salmon.

The CNF received 18 recreationa suction dredge proposals for 2002. A work window of

July 1 through August 15 was developed to avoid steelhead emergence (which in most yearsis
completed by July 1) and adult chinook spawning (most of which occursin late August). The action
areafor recreationa suction dredging conssts of the mainstem of Lolo Creek, from its confluence with
Utah Creek (T35N, R6E, S32), upstream to Belle Creek (T36N, R6E, S24), plus one operation in
Belle Creek. The action area encompasses al dredge mining sites (approx. 28,000 square feet), and
the downstream extent of stream reaches that might be affected by sediment and/or turbidity created by
the dredge operations (approx. 5500 linear feet). The specific locations of the claims are displayed on
mapsin the BA.

Proposed recreationa suction dredging activities consst of operating suction dredges with nozzles
ranging from 2.5 to 5 inches in diameter, and engines with 15 horsepower or less. Individua dredges
would be operated from 7 to 46 days, in areas ranging in Sze from

24 t0 3100 square feet (Table 1). Suction dredges would be used to excavate streambed materids
down to bedrock, where heavier gold particles may be deposited. Excavated materids are sucked into
the dredge nozzle, passed through a duice box attached to the back of the dredge, and then
redeposited in the stream. A suction dredge motor is generdly operated for a short duration on a given
day because the technique requires operators to sort through the materials that pass through the dredge,
which istime consuming. Dredge Stes are typicaly located in areas where the depth to bedrock is



relatively shdlow (usualy less than 6 feet), to minimize the amount of materia that needsto be
excavated before reaching gold-bearing deposits. The best areas for locating gold are generdly not the
best salmonid habitat. For example, miners prefer to dredge in the upstream end of pools, in seams and
pockets of exposed bedrock, and sometimes on the insde of river bends where the current begins to
dow and heavier materials accumulate.

Table 1. Description of Proposed Lolo Creek Recreationa Suction Dredging. Vaues are estimates of
excavation aress, based on the number of days miners plan to operate, estimated capacity of the
suction dredges for a five hour workday, and the minimum days the Forest Service will monitor.

NOZZLE MAX. DAYS MAX. LENGTH MAX. AREA OF [DAYS
OPERATOR SIZE OPERATING | OF DISTURBANCE | DISTURBANCE | MONITORE
D

Aldernman, Alan 5" 46 days 518 ft. 3108 sq. ft. 23
Barteaux, Bill & Sheila 250r5" 46 days 518 ft. 3108 sq. ft. 23
Brown, Fred 25,3 0r5" 14 days 158 ft. 948 sq. ft. 7
Bunch, Gordon 5" 7 days 79 ft. 474 sq. ft. 4
Cahda, James 250r5" 10 days 113 ft. 678 sg. ft. 5
Calkins, Danidl 5" 46 days 518 ft. 3108 sq. ft. 23
Calkins, Gary

Crooks, Mike

Dallman, Ted sluice box 14 days 8 ft. 24 0. ft. 7
GPAA (1) 250r5" 10 days 113 ft. 678 1. ft. 5
GPAA (2) 250r5" 10 days 113 ft. 678 sq. ft. 5
GPAA (3) 250r5" 10 days 113 ft. 678 1. ft. 5
Haley, Ken 4" 15 days 113 ft. 678 sq. ft. 8
Happ, Robert

Hopkins, Elwood 250r5" 10 days 113 ft. 678 sg. ft. 5
Lengachers, Ron & Ellen 250r5" 30 days 338 ft. 2028 sq. ft. 15
Montgomery, Richard 250r5" 46 days 518 ft. 3108 sq. ft. 23
O’ Conner, L.R. 250r5" 10 days 113 ft. 678 sq. ft. 5
Patterson, Jack & Cora 250r5" 46 days 518 ft. 3108 sqg. ft. 23
Du Pont, Del

Reynolds, Dennis & Marla 250r5" 46 days 518 ft. 3108 sq. ft. 23
West, Mike 4" 14 days 105 ft. 630 sg. ft. 7




II. ENDANGERED SPECIESACT

The Endangered Species Act (ESA) of 1973 (16 USC 1531-1544), as amended, establishesa
nationa program for the conservation of threstened and endangered species of fish, wildlife, and plants
and the habitat on which they depend. Section 7(8)(2) of the ESA requires Federal agencies to consult
with USFWS and NOAA Fisheries, as gppropriate, to ensure their actions are not likely to jeopardize
the continued existence of endangered or threatened species, or adversaly modify or destroy their
critical habitats, if designated. This Opinion is the product of an interagency consultation pursuant to
section 7(a)(2) of the ESA and implementing regulations found at 50 CFR 402.

A. Biological Opinion

The objective of this Opinion isto determineif the 2003 Lolo Creek suction dredging is likely to
jeopardize the continued existence of Snake River steelhead.

1. Biologicd Information and Criticd Habitat

Suction dredging in Lolo Creek may affect ESA-listed Snake River steelhead. Snake River steelhead
were listed as threatened on August 18, 1997 (62 FR 43937), and protective regulations were
established on July 10, 2000 (65 FR 42422). The Snake River stedhead Evolutionary Significant Unit
(ESV) includes dl naturd-origin populations of steelhead in the Snake River basin of Southeast
Washington, Northeast Oregon, and Idaho. Critical habitat for Snake River steelhead was
adminigratively withdrawn on April 30, 2002. The portion of Lolo Creek where suction dredging
would occur provides spawning and rearing habitat for seelhead. Based on life higtory timing of this
ESU, itislikey that juvenile edhead, and possibly incubating eggs or devins, would be affected by
the proposed dredging activities. Snake River basin adult steelhead enter fresh water in the Columbia
River from June to October. Two distinct groups of steethead (A-run and B-run) occur in the Snake
River basin, based on the timing of passage over Bonneville Dam (Busby et d.1996). A-run steelhead
pass Bonneville Dam before August 25, and are widdly digtributed in the Snake River basin. A-run
steelhead occupy lower portions of the Clearwater drainage, including the Middle Fork Clearwater and
Lower South Fork Clearwater Rivers and tributaries (Kiefer et a.1992). B-run steelhead pass
Bonneville Dam after August 25, and occur primarily in the Clearwater drainage, particularly in upper
portions of the drainage, such asthe Lochsa, Seway, and upper South Fork Clearwater Rivers (Kiefer
et d. 1992). Lolo Creek supports both A and B-run stedhead. Steelhead usudly spawn in March to
early June. The eggs hatch in 4 to 7 weeks, with fry emerging from the gravel in mid-June to mid-
August. The action areain the Lolo Creek drainageis a a moderate elevation (3000 feet to 4000



feet), where spawning and emergence are believed to occur near the early end of the range’. Stedlhead
juveniles generdly rear in smaler sreamsfor 2 years, but rearing can range from 1 to 4 years and
occasiondly up to 7 years, with some becoming resident (Busby et d.1996; Bennett 1999). Adult
steelhead and smoalt are unlikely to be present in Lolo Creek from July 1 to August 15, and habitat
modifications would have little effect on those life stages.

a. Satus of the Shake River Seelhead ESU

The Snake River steelhead ESU, listed as threatened on August 18, 1997 (62 FR 43937), includes dl
natura-origin populations of steelhead in the Snake River basin of southeast Washington, northeast
Oregon, and Idaho. None of the hatchery stocks in the Snake River basin are listed, but severd are
included in the ESU.

Natura runs of Snake River steelhead have been declining in abundance over the past decades. For the
Snake River stedlhead ESU as awhole, the median population growth rate (lambda) from years 1980
1997, ranges from 0.699 to 0.978, depending on the assumed number of hatchery fish reproducing in
theriver (Table 2). Some of the sgnificant factors in the declining populations are mortality associated
with the many dams aong the Columbia and Snake Rivers, losses from harvest, loss of accessto more
than 50% of their historic range, and degradation of habitat used for spawning and rearing. On the
Clearwater River, the Harpster Dam blocked steelhead passage from 1910 - 1935, while the Lewiston
Dam limited steelhead passage, but was not a complete migrationd barrier. Habitat problems are
common in the range of this ESU. Spawning and rearing habitats are impaired in places from factors
such astilling, water withdrawals, roads, timber harvest, grazing, mining, and dteration of floodplains
and riparian vegetation. Mainstem Columbia River and Snake River hydrod ectric developments have
dtered flow regimes and disrupted migration corridors. Possible genetic introgresson from hatchery
gtocks is another threat to Snake River steelhead since wild fish comprise such asmal proportion of the
population.

!CNF snorkel surveys conducted sporadically during the 1990s identified steelhead fry between early and late July. This
indicates that emergence occurred shortly beforehand. In some years surveys were not possible due to high flow conditions.
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Table2. Annud rate of population change (A) in Snake River stedhead, absolute risk of extinction
(1 fish/generation), and risk of 90% decline in 24 and 100 years for the period 1980-1994". The
range of reported vaues assumes that hatchery-origin fish either do not contribute to natura
production or are as productive as natura-origin spawners.

Risk of Probability of 90% decreasein
extinction stock abundance
M odel A
Assumptions
24 years 100 years 24 years 100 years
No correction for 0,978 A Run 0.000 A Run 0.000 g 23: 8828 g 23: gggg
hatchery fish B Run 0.000 B Run 0.000 Aggregate 0,000 Aggregate 0.434
No instream A RunN 0.000 ARun 0010 A Run 0.200 A Run 1.000
hatchery 0.910 B Run 0.000 B Run 0.093 B Run 0.730 B Run 1.000
reproduction ' ' Aggregate  0.476 Aggregate  1.000
Instream hatchery
reproduction = A Run 0.000 A Run 1.000 A Run 1.000 A Run 1.000
0.699 B Run 1.000 B Run 1.000
natural B Run 0.000 B Run 1.000 Acaresate 1,000 Acareqate 1.000
reproduction 9ore ’ goreg '

T From Table B-2a and B-2b (NMFS 2000).

No estimates of historical (pre-1960s) Snake River steelhead abundance are available. In generd,
aggregate (combined counts of wild and hatchery-origin fish) steelhead abundance declined sharply in
the early 1970s, rebuilt modestly from the mid-1970s through the 1980s, and declined again during the
1990s. Adult returns a Lower Granite Dam dramaticaly increased since 2000, however, the recent
increase is due primarily to hatchery returns, with wild fish comprising only 15-18% of the adult returns
gnce 2000 (Figure 1). The large returns in recent years are thought to be aresult of cyclic ocean and
climatic conditions favorable to anadromous fish, consequently, the large returns are not expected to
continue. The long-term trend for wild Snake River stedhead is a gradual population decline, with
periodic oscillations, such as the increase in adult returnsin the last few years (Figure 1). The longest
consstent indicator of steelhead abundance in the Snake River basin is derived from counts of natural-
origin steelhead at Lower Granite dam on the lower Snake River. According to these estimates, the
abundance of naturd-origin summer steelhead at Lower Granite dam declined from a 4-year average of
58,300 in 1964 to a 4-year average of 8,300 ending in 1998. The most recent 4-year average of wild
fish (1998-2002) is 26,358 adults. Parr dengitiesin natura production areas have been substantialy
below estimated capacity (Hall-Griswold and Petrosky 1996). Downward trends of wild steelhead in
the1990s, increased numbers of hatchery fish since 2000, and low parr dengitiesindicate a particularly



severe problem for B-run steelhead, whose loss would substantially reduce life history diversity of
Snake River Basin stedl head.

Figure 5. Counts of wild and aggregate (wild and hatchery-origin) Snake River
steelhead passing over Lower Granite Dam, 1978 -2002 (from NPPC 2003).
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Stock gtatus for Snake River stedlhead is further discussed in Attachment A. Additional information on
the status of Snake River steelhead is aso described in a steelhead status review (Busby et d. 1996)
and the draft Clearwater Subbasin Summary (CPAG 2002).

2. Evauating the Proposed Action

The standards for determining jeopardy and adverse modification of critica habitat are set forth in
section 7(a)(2) of the ESA as defined by 50 CFR 402.02 (the consultation regulations). In conducting
analyses of habitat-adtering actions under section 7 of the ESA, NOAA Fisheries uses

the following steps of the consultation regulations combined with The Habitat Approach (NMFS 1999):
(1) Congder the status and biologica requirements of the species; (2) evaduate the relevance of the
environmenta basdine in the action area to the species’ current satus;

(3) determine the effects of the proposed or continuing action on the species; (4) condder cumulative
effects, and (5) determine whether the proposed action, in light of the above factors, islikely to
gppreciably reduce the likelihood of species surviva inthewild (or adversdly modify its critica habitt,
if critica habitat has been designated). In completing this step of the analyss, NOAA Fisheries
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determines whether the action under consultation, together with dl cumulative effects when added to the
environmenta basdine, islikely to jeopardize the ESA-listed species (or result in the destruction or
adverse modification of critical habitat, if critical habitat has been designated). If either or both are
found, NOAA Fisheries must identify reasonable and prudent dternatives for the action.

Because afinal Recovery Plan has not been developed for Snake River stedlhead, NOAA Fisheries
must ascribe the appropriate sgnificance to actions to the extent avallable information dlows. NOAA
Fisheriesintends that recovery planning identify areas/stocks that are mogt critical to species
conservation and recovery from which proposed actions can be evauated for consstency under section

7(3)(2).
a. Biological Requirementsin the Action Area

The first sep NOAA Fisheries uses when gpplying the ESA section 7(a)(2) to the listed ESUs
consdered in this Opinion isto define the species biologica requirements within the action area.
NOAA Fisheries dso considers the current status of the listed species, taking into account population
Sze, trends, didtribution, and genetic diversity. To assess the current status of the listed species within
the action area, NOAA Fisheries darts with the determinations made in its decison to list for ESA
protection the ESUs congidered in this Opinion, and aso considers any new data thet is relevant to the
determination.

Relevant biological requirements are those necessary for the listed ESUs to survive and recover to
naturdly reproducing population szes, a which time protection under the ESA would become
unnecessary. Thiswill occur when populations are large enough to safeguard the genetic diversity of
the listed ESUS, enhance their capacity to adapt to various environmenta conditions, and alow them to
become sdf-sugtaining in the natura environmen.

The interim abundance target in the maingtem Clearwater River (which includes Lolo Creek) is 4900
spawners (NMFS 2002). For this consultation, the relevant biologica requirements are those habitat
elements that support successful adult and juvenile migration, adult holding, Spawning, incubation, and
rearing. The ggnificant habitat dementsinclude:

(1) channd substrate composition suitable for spawning, (2) water qudity, (3) water quantity,

(4) water temperature, (5) water velocity, (6) cover/shdlter, (7) food abundance and quality,

(8) riparian vegetation, (9) space, and (10) ability to move or migrate without artificial redtrictions.

b. Environmental Basdline

The environmental basdline includes "the past and present impacts of al Federd, State, or private
actions and other human activities in the action area, including the anticipated impacts of dl proposed
Federd projectsin the action area that have undergone section 7 consultation and the impacts of State
and private actions that are contemporaneous with the consultation in progress' (50 CFR 402.02). In
sep 2 of NOAA Fisheries evauation of jeopardy/adverse modification of critica habitat, it evauates
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the rlevance of the environmental basdline in the action areato the species current status. In describing
the environmental basdine, NOAA Fisheries emphasizes essentid dements of designated critica habitat
or habitat indicators for the listed sdmonid ESUs affected by the proposed action. The action areais
described in section 1. B of thisdocument. NOAA Fisheries does not expect other areas of the Lolo
Creek watershed to be directly or indirectly affected by the proposed action.

In generd, the environment for sdmonids in the Columbia River Basin, including those that migrate past
and downstream of the action area, has been dramaticaly affected by the development and operation
of the Federal Columbia River Power System. Forestry, farming, grazing, road construction,
hydrosystemn devel opment, mining, and urbanization have aso greetly reduced the quantity and qudity
of higtoric habitat conditionsin much of the basin. Environmenta basdline conditionsin the action area
were evauated in the BA a the project Site and watershed scaes, using the matrix of pathways and
indicators (MPI) described by NMFS (1996b).

Changes in sdmonid populations are dso substantidly affected by variation in the freshwater and
marine environments. Ocean conditions are akey factor in the productivity of Northwest sdmonid
populations, and appear to have been in alow phase of the cycle for sometime and are likely an
important contributor to the decline of many stocks. The surviva and recovery of these species will
depend on thelr ability to perdst through periods of low naturd survival. Additiond details about these
effects can be found in the Federal Caucus (2000), NMFS (2000), and the Oregon Progress Board
(2000).

Habitat conditionsin Lolo Creek tributary watersheds vary from high to low qudity, with highest quality
generdly on Federa lands with low road densities, and lowest quality on private lands at lower
elevations where the lands are devel oped for numerous human uses. Stream conditionsin Lolo Creek
have been dtered by farming, grazing, logging, and road building (USFS 1997). The CNF cited a
stream and riparian survey of Browns Creek, atributary of Musselshell Creek mostly on private lands,
that showed the entire watershed had been either heavily grazed by cattle or logged intensively.
Farming impacts occur on private lands in lower portions of the drainage, and logging, grazing, and
roads are the dominant impacts in the upper portions of the drainage. Road densities range from 0.0 to
9.8 miles per sguare mile and average 4.8 miles per square mile on Nationd Forest landsin the Lolo
Creek drainage. Timber harvest and road building have led to a modeled seven percent increase in
peak runoff in the Lolo Creek watershed (Jones 1999).

As stated within the BA, for the Lolo Creek drainage, the matrix indicators for water temperature, fish
passage, road dengty, cobble embeddedness, large woody debris, and pool quality were rated as “not
properly functioning,” and pool frequency, off-channd habitat, and habitat refugia were rated as
“functioning at risk.” Fuller et a. (1984) report that problems in the lower reaches of Lolo Creek
include annua stream flow variaions, high summer stream temperatures, high levels of gltation, and the
lack of instream cover. High sediment levelsin the Lolo Creek drainage were attributed to roads, past
timber harvest, and mining. Moderate to high levels of cobble embeddedness indicate reduced qudity
and quantity of summer and winter rearing habitat, and may be alimiting factor to fish production. Low
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levels of woody debris and sub-optimal levels of indream cover are limiting factors in a number of
stream reaches (USFS 1997).

The BA for the proposed action stated that the Lolo Creek steelhead population is a combination of
natural and hatchery-influenced fish, and it produces very few steelhead due to poor adult returns and
degraded habitat conditions from historic stream channd dterations. Steelhead spawning occursin the
mainstem of Lolo Creek, from Musselshell Creek to Y oosa Creek, and dso in tributaries in the upper
Lolo Creek and Y oosa Creek drainages. Limited spawning may aso occur in the Mussdshell Creek
and Eldorado Creek drainages, based on observations of juvenile stedlhead in those areas. Juvenile
steelhead rearing and spawning have a so been documented in the upper mainstem of Lolo Creek,
athough the number of redds observed has been rlatively low. Clearwater BioStudies, Inc. (1988)
reported 88 steelhead reddsin Lolo Creek during their July 1988 stream survey. The report noted that
redds were found upstream of Musselshell Creek and downstream of Y oosa Creek. Most of these
redds were associated with enhancement structures or side channels.

The biologica requirements of listed Snake River sedhead are not met under the environmenta
basdline; however, fish habitat conditionsin Lolo Creek have been improving in the past

20 years, as aresult of restoration efforts that began in the late 1970s, and are continuing today.
Improvements in environmenta baseline conditions in the action areawould have to continue in order to
meet those biologica requirements not presently met. Any further degradation or imparment in the
improvement of these conditions might increase the amount of risk the listed ESUs presently face under
the environmenta basdine.

3. Anayss of the Effects of the Proposed Action

Effects of the action are defined as "the direct and indirect effects of an action on the species or critical
habitat, together with the effects of other activitiesthat are interrelated or interdependent with the
action, that will be added to the environmenta basding' (50 CFR 402.02). Direct effects occur at the
project sSite and may extend upstream or downstream based on the potentia for impairing essentia
elements of critica habitat. Indirect effects are defined in 50 CFR 402.02 as “those that are caused by
the proposed action and are later in time, but il are reasonably certain to occur.” They include the
effects on listed species or critica habitat of future activities that are induced by the proposed action
and that occur after the action is completed. “Interrelated

actions are those that are part of alarger action and depend on the larger action for ther judtification”
(50 CFR 403.02). “Interdependent actions are those that have no independent utility apart from the
action under consderation” (50 CFR 402.02).

a. Effects of Proposed Action

NOAA Fisheries jeopardy/adverse modification anays's approach evauates the effects of proposed
actions on listed salmon and steelhead in the context of the status of the species and their habitats. To
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avoid jeopardy, proposed actions generdly must cause no more than minima amounts of incidenta
take of the gpecies, and aso must restore, maintain, or at least not appreciably interfere with the
recovery of the properly functioning condition (PFC) of the various fish habitat e ements within a
watershed.

The BA provides adetailed andysis of the effects of the proposed action on Snake River sedhead in
the action area. The anadysisis centered on application of NOAA Fisheries MPI for the Lolo Creek
drainage. In reviewing thisinformation and accompanying narraivesin the BA, NOAA Fisheries
focuses particularly on the elements of the proposed action that have the potentia to affect the fish or
specific habitat components, such as spawning gravels, channd and stream bank stability, instream
cover, and production of sediment and turbidity. The proposed recreationd suction dredge mining
activities are redtricted by State permit conditions that limit potentia effects of the activity. Potentid
effects are limited by redtrictions imposed on nozzle and engine Sze, limitations of small-gzed
equipment, designation of potential dredging sites by the CNF to avoid sendtive areas, and CNF
oversght and monitoring. Furthermore, recreationd dredging is focused on limited areas (from 25 to
3100 square feet per sitein the proposed action) that are not used for spawning®. When considered in
the context of a stream with spawning areas spread over severd miles, the amount of the habitat
temporarily atered by the activity issmal.

The proposed action includes operating procedures and precautionary measures that grestly reduce
potential adverse effects and the likelihood of take, but neither adverse habitat effects, nor take can be
discounted. Y oung-of-the-year steelhead are likely to be present in areas where dredging occurs, due
to the proximity of spawning areas. The BA indicates that the mgority of stedhead spawning in the
maingtem of Lolo Creek occurs mainly between Musselshell and

Y oosa Creeks, in the vicinity of mining dams. Thereis a chance that the action will result in take or
eggs from disturbance of redds, or entrainment of fry. Take from disturbing aredd by a suction dredge
is possible, but unlikely to occur since dredge locations would be 50 feet or more from spawning aress,
and dredging would not begin until most steelhead have emerged from redds.

The work window is timed to begin after most steelhead emerge from the substrate, and cease before
most chinook salmon spawn®. However, stedhead could emerge after duly 1, particularly in late runoff
years with cooler temperatures, when emergence could be delayed by up to 2 weeks (E. Schriever,
Idaho Department of Fish and Game, pers. comm.). Based on the timing of spawning, stream
temperatures in Lolo Creek, and the accumulated thermal units (ATUS) required for steelhead
development, stedlhead emergence from gravelsin Lolo Creek would usudly occur before July 1.
ATUSs are ameasure of cumulative heet, calculated as the sum of daily average water temperatures, in
degrees Celdus, over aperiod of time. ATUs reported for steelhead emergence range from roughly

2 Spawning surveys were conducted annually by the CNF and the NPT between 1987 and 2002 for chinook salmon. Steelhead
spawning surveys were conducted sporadically in the 1990s, conditions permitting.

3 Most spawning activity occurs during late August.
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550 (used athe Dworshak Nationa Fish Hatchery) to 600 (Alaska Department of Fish and Game).
Steelhead spawning occurs as temperatures reach arange of 3.9 t0 9.4°C (Bell 1986). If spawningin
Lolo Creek occurs no later than April 30, and the average stream temperature is 5°C (approximately
41°F ) or higher during incubation, using the midpoint of reported ATUs required for emergence (575
ATUs), steelhead would emerge on July 5. With observed pesk spawning around April 15, or dightly
sooner (Johnson, BLM, pers. comm.), and average stream temperatures during incubation that are
generdly warmer than 5°C, most hatching and emergence should occur before July 1, the opening date
of mining operations. With peak spawning around April 15, or dightly sooner (Johnson, BLM, pers.
comm.), most hatching and emergence should occur before the July 1 opening mining operations date.

The proposed dredging activities are expected to have little impact on adult steelhead or the suitability
of spawning gravels, Snce spawning occurs 5-6 months later during spring flows that naturaly
redistribute substrate. Movements of juvenile steelhead through the dredge areas could be delayed by
severd hours until instream activities cease, particularly on occasions when multiple dredges are
operating nearby at the sametime. Juvenile steelhead rearing in the vicinity of the suction dredging
would likely be displaced while dredges are operating. However, juvenile stedlhead could be attracted
to the outfal from suction dredges if benthic invertebrates are didodged and passed through the dredge.
If thiswere to occur, the likelihood of entrainment is not likely to increase, since juvenileswould
congregate on the downstream side of the outfdl, which istoo far from suction nozzle for fish to
become entrained.

The proposed dredging is expected to result in take of juvenile eehead. Direct mortdity of juvenile
chinook samon or stedlhead could occur from entrainment of juvenilesinto the dredge. Griffith and
Andrews (1981) observed high mortality of rainbow trout eggs and fry that were intentionally passed
through a suction dredge, but juvenile and adult rainbow and brook trout al survived. Mortdity of
invertebrates was dso low (< 1%). Although mortality could occur with fry or eggs, entrainment of
eggs or fry isunlikely since the dredge season occurs after al or most of the eggs hatch, even in cooler
years with later emergence. Additionally, dredges are generdly operated in environments where the
dream energy istoo high for steelhead fry or fingerlings (which seek to conserve energy in dower
water), and the substrate is too coarse for redds. The 50-foot operating distance from spawning aress
reduces the likelihood of taking newly-emerged fry. Juveniles that have passed the fry Sage are
cgpable of maintaining a sufficient distance from the dredge nozzle suction such that they will not be
entrained. In past experience with recreationa suction dredging in Lolo Creek, there have been no
reported incidents of juvenile steelhead or sddmon being sucked into a dredge nozzle. Consequently,
few, if any, listed fish are expected to be directly killed or injured by the dredge.

Suction dredging may affect sdmonid food availability. Localized reductionsin invertebrate populations
were observed by Harvey et d. (1982) in comparisons of control and dredge areas; however, the
differences did not occur at dl locations. One year after dredging, Harvey et d. (1982) reported there
was virtualy no evidence that dredging had occurred a one study site, and substrate changes were
eliminated a the other Ste. Somer and Hasder (1992) monitored density and composition of benthic
invertebrates, and physical stream characterigtics, above and below dredge sitesin a northern Cdifornia
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sream. They found qudlitative differences in invertebrate species above and below the dredging, but
no sgnificant differences in numbers of invertebrates or diversity indices. Given therdatively smdl area
where dredging would occur in the proposed action, it does not gppear that food availability would
gppreciably change as aresult of dredging.

Suction dredging may affect sdmonid spawning areas by loosening fine particles that later might
become deposited in redds, or by creating unstable gravel deposits that attract adult simon to
congtruct reddsin areas that are more likely than natural substrate to wash out at high flows. Steelhead
redds congtructed in dredge spoils could be subjected to higher rates of scour than would occur
naturaly. Harvey and Lide (1999) compared scour of chinook salmon redds before and after high
winter flows in redds found in naturd substrates and on dredgetailings. They found that chinook
sdmon redds located in tailings are subject to a higher rate of scouring than redds located in
undisturbed areas. Steelhead redds could be affected smilarly, however, steelhead redds located in
dredge tailings would be less likely to scour since stedhead typicaly spawn after severd high-flow
events and scouring have occurred. Another mitigating factor is amount of area affected by dredging.
Thetotal surface area disturbed by the proposed mining is minute, in comparison to the available
spawning aressin the vicinity of the dredge operations. The likelihood of spawning on dredge tailings
may be inversdly related to the availability of naturd spawning gravelsin the vicinity. Lolo Creek has
ample spawning gravels in the area (athough sedimentation is high), therefore, there is alow probability
that steelhead would select dredge tailings for aredd site. In Lolo Creek, miners are required under the
IDWR permit to avoid operating in natural spawning areas such as gravel bar areas at the tails of pools.
These areas will be identified prior to dredging season by CNF personnel, and made known to the
operators during the preseason field review. In addition, miners must disperse dredge tailings and refill
holes so as to not cregte artificia spawning areas. In the study by Harvey and Lide (1999), the greatest
amount of scour occurred a a Ste where the dredge hole was around 2 feet below the mean surface
elevation, and the spoils were piled around 2 feet above the mean surface devation. The Site with the
least amount of scour had no discernable hole or pile left from the dredge operation. This observation
indicates that refilling dredge holes might reduce the likelihood of scour. Given the small areadisturbed
by dredging and the requirement to fill the dredge holes, the likelihood that scour of steelhead redds
would be induced by suction dredging is greetly reduced.

Increased turbidity was the other indicator in the matrix expected by the CNF to be affected by suction
dredging. Turbidity and suspended sediment increases during suction dredge operations, but such
increases are expected to be virtualy undetectable 25 feet downstream, based on CNF observations of
past dredge operations under the exigting rules. Increased turbidity is expected to be brief (only while
the dredge engine is operating). The Idaho Department of Environmenta Quality (IDEQ) measured
turbidity downstream of same-szed recregtiond dredges operating in asmilar stream channel asthe
motor was running, and found that even when measured immediately behind the duice outlet, turbidity
never exceeded the state acute standard of

50 NTU (D. Stewart, IDEQ, pers. comm.). According to Waters (1995), brief low levels of elevated
turbidity comparable to the IDEQ datais likely to have little or no measurable effect on primary
production, invertebrates, or fish.
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Sediment can become excessve if asuction dredge is operated in it deposits. However, suction
dredges are usualy operated in areas with coarse particles, where high density, ore-bearing deposits
aretypicdly found. Consequently, particles typicadly suspended by suction dredges tend to settle
rapidly, and sediment plumes typicaly do not extend much beyond the duice outlet. Somer and
Hasder (1992) observed increased deposition of sediment and organic materid in sediment traps
downstream from dredge activities 125 and 350 feet below dredge Sites,

4-6 weeks after dredging occurred. Thomas (1985) found that suspended sediment concentration
returned to background levels 35 feet downstream from the dredge, and Harvey et a. (1982) reported
admilar finding; IDEQ observations were also comparable (D. Stewart, pers. comm.).

Harvey and Lide (1998) reviewed literature on dredging effects and concluded that the effects of
habitat ateration appear to be minor, localized, and brief. Excavation and deposition of dredge
materids can result in localized changes in stream depth and size composition of surface materids,
movement or redistribution of large particles or woody materia, and destruction of streambanks.
Subsurface cover in pools from protruding wood and boulders may be temporarily increased or
decreased at a dredge Site, depending on local circumstances. Changesin cover, however, typically
perss only until the next high flow event fills dredge holes and redistributes dredge deposits. Somer
and Hasder (1992) monitored dredge holes and sediment deposition from suction dredging and found
that high flows redistributed bedload, filled dredge holes, and flushed sediment from the dredge Sites.
Based on smilar observations of past suction dredging effects in the Clearwater River drainage,
physicd effects of recregtiond dredging are usudly not discernabole after the spring runoff, unlessthe
streambank, large rocks, or logs are disturbed. Such disturbances are prohibited by conditions listed
within the IDWR permits on CNF lands, and therefore, are not expected to occur.

The effect a proposed action has on particular essentid habitat eements or pathways can be trandated
into alikely effect on population growth rate. In this consultation, afew individuas may be harmed or
killed, but it is not possible to quantify an incrementa change in surviva for Snake River steelhead.
Most likely, there will be no change in the population growth rate, at a watershed or ESU scale, since
any harm or mortdity that occursis expected to affect asmal number of juvenile individuds, at the
point in their development where there is naturdly a high rate of mortality. Based on the effects
described above, the proposed action will have little effect on the abundance or productivity of Snake
River steelhead.

b. Cumulative Effects

Cumulative effects are defined in 50 CFR 402.02 as "those effects of future State or private activities,
not involving Federa activities, that are reasonably certain to occur within the action area of the Federa
action subject to consultation.”  Other activities within the watershed have the potentia to impact fish
and habitat within the action area. Future Federd actions, including the ongoing operation of
hydropower systems, hatcheries, fisheries, and land management activities are being reviewed through
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Separate ESA section 7 consultations. Past Federa actions have aready been added to the
environmenta basdline in the action area.

The action areais mostly managed by the CNF, except for several square miles of the Lolo Creek
drainage above the confluence with Jm Brown Creek, and non-Federd road systemsin the vicinity.
Consequently, potentid cumulative effects are limited by the smdl portion of non-Federd lands. The
primary use of non-Federd landsin the action arealis cattle grazing and, secondarily, commercid timber
production. Both uses have occurred on private and State lands in the drainage, and are expected to
continue. Cettle grazing has dd eterious effects on riparian vegetation and stream bank stability, and
may contribute cumulatively to any sediment produced by habitat dterations from suction dredging.
However, the additive effects of the proposed activity and future non-Federd activities are consdered
negligible snce increasesin sediment or

turbidity from the proposed activity is expected to be localized, of short duration, and separated by
sufficient distance from future non-Federd activities S0 that the effects remain largely independent.

4. Concluson

Thefina step in NOAA Fisheries gpproach in determining jeopardy and/or adverse modificationisto
determine whether the proposed action, in light of the above factors, islikely to appreciably reduce the
likelihood of species surviva in the wild or adversely modify critica habitat. NOAA Fisheries has
determined that, when the effects of the proposed action are added to the environmentd basdine and
cumulative effects occurring in the action area given the satus of the stocks and condition of the habitat,
the action is not likely to jeopardize the continued existence of Snake River sedhead. Further, NOAA
Fisheries concludes that the subject action would not cause adverse modification or destruction of
designated critical habitat because critical habitat is not designated for Snake River steelhead.

These conclusions are based on the following consderations.

1) The proposed action is not likely to retard the long-term progress of impaired habitat
toward PFC for several reasons. They are: (a) the physical effects are short duration
(lessthan 1 year until the next high flow) and involve ardatively smdl area (gpprox.
28,000 sguare feet or 1.5% of the streambed in the action area);  (b) sediment
discharge from suction dredges typically travels less than 50 feet downstream; and (¢)
steelhead spawn at least 5-6 months after dredging.

2) The proposed action includes precautionary measures to avoid or minimize adverse
effects on fish habitat. They are: (8) a5 inch limit on nozzle diameter; (b) a15
horsepower limit on engine size; (c) fueling is redtricted to trandfer of one gdlon of fuel
a atime; (d) operators are required to refill holes, and to avoid creation of spoils
mounds; (€) operators are prohibited from undercutting or excavating stream banks,
moving large rocks or logs present in the stream channel, operating adredgein
spawning gravels, creating turbidity that exceeds sate Sandards, and duicing materids
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onto the stream bank; (f) aJduly 1 to August 15 work window that avoids most
steelhead emergence and most chinook spawning; (g) al operating sites are approved
and adequately marked on the ground by CNF personnel to ensure the Sites are not
located in spawning areas, and are in locations where channel stability would not be
affected by dredging; (h) apre-season fied review will be conducted by dredge
operators, and representatives of the CNF, IDWR, USFWS, and NOAA Fisheriesto
goprove the stes, make any fina adjustments in the location, prescribe Ste-specific
mitigation measures, and explain how to recognize and avoid spawning aress, (i)
dredge stes must be at least 50 feet from spawning gravel s known or suspected to be
used by either sdlmon or steelhead, based on spawning surveys by CNF personne!;
and, (j) individua clamswill be monitored buy the CNF during the operating season.

3) The proposed action will not appreciably reduce surviva of Snake River stedhead
since not more than afew individuas are likely to be harmed or killed. In reaching
these determinations, NOAA Fisheries used the best scientific and commercia data
avalable, including information provided in the suction dredging BA, and references
cited in this Opinion.

5. Consarvation Recommendations

Conservation recommendations are defined as suggestions of NOAA Fisheries “regarding discretionary
measures to minimize or avoid adverse effects of a proposed action on listed species or critica habitat
or regarding the development of information” (50 CFR 402.02). Section 7(a)(1) of the ESA directs
Federd agenciesto utilize their authorities to further the purposes of the ESA by carrying out
conservation programs for the benefit of the threatened and endangered species. The proposed action
has incorporated al of NOAA Fisheries recommendations that were suggested to the CNF, prior to
formal consultation. Therefore, NOAA Fisheries has no additiona conservation recommendations
regarding the actions addressed in this Opinion.

6. Reinitiation of Conaultation

This concludes forma consultation under the ESA on the Lolo Creek suction dredging as outlined in the
BA. Asprovided in 50 CFR 402.16, reinitiation of forma consultation is required where discretionary
Federa agency involvement or control over the action has been retained

(or isauthorized by law) and if: (1) The amount or extent of taking specified in the Incidental Take
Statement is exceeded, or is expected to be exceeded; (2) new information revedls effects of the action
may affect listed speciesin away not previoudy consdered; (3) the action is modified in away that
causes an effect on listed species that was not previoudy considered; or (4) anew speciesislisted or
critical habitat is designated that may be affected by the action. In instances where the amount or extent
of incidentd take is exceeded, any operations causing such take must cease pending reinitiation.
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B. Incidental Take Statement

Sections 4(d) and 9 of the ESA prohibit any taking (harass, harm, pursue, hunt, shoot, wound, kill, trap,
capture, collect, or attempt to engage in any such conduct) of listed species without a specific permit or
exemption.

Harm is further defined in 50 CFR. 222.102 as* an act that may include significant habitat modification
or degradation where it actudly kills or injuresfish or wildlife by sgnificantly impairing essentia
behaviord patterns including breeding, spawning, rearing, migrating, feeding, or sheltering.” Harassis
defined as actions that creste the likelihood of injuring listed species to such an extent as to significantly
ater normd behavior patterns which include, but are not limited to, breeding, feeding, and sheltering.
Incidenta take istake of listed species that results from, but is not the purpose of, the Federal agency
or the gpplicant carrying out an otherwise lawful activity. Under the terms of section 7(b)(4) and
section 7(0)(2), taking that is incidenta to, and not intended as part of, the agency action is not
consdered prohibited taking, provided that such taking is in compliance with the terms and conditions
of thisincidental take statement.

Anincidenta take statement specifies the impact of any incidental taking of endangered or threatened
gpecies. It dso provides reasonable and prudent measures that are necessary to minimize impacts and
setsforth terms and conditions with which the action agency must comply in order to implement the
reasonable and prudent measures.

1. Amount or Extent of Take

The proposed action is reasonably certain to result in incidentd take of the listed species. NOAA
Fisheriesis reasonably certain the incidenta take described here will occur because: (1) recent_surveys
indicate the listed species are known to occur in the action area; and (2) the proposed action may harm
or kill eggs or fry through entrainment by the suction dredge. Despite the use of best scientific and
commercid data avallable, NOAA Fisheries cannot quantify a specific amount

of incidenta take of individud fish or incubating eggs for this action. Ingtead, the amount of takeis
anticipated to be no more than one incident per operator (18 operators on 13 claims), where one or
more eggs, fry, or juvenile sedhead are entrained by the suction dredge.

2. Reasonable and Prudent Measures

Reasonable and Prudent Measures are non-discretionary measures to minimize take, that are not
dready part of the description of the proposed action. They must be implemented as binding conditions
for the exemption in section 7(a)(2) to gpply. The action agency has the continuing duty to regulate the
activities covered in thisincidenta take statement. If the CNF fails to require the applicants to adhere
to the terms and conditions of the incidenta take statement through enforceable terms that are added to
the permit or grant document, or fals to retain the oversight to ensure compliance with these terms and
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conditions, the protective coverage of section 7(0)(2) may lapse. NOAA Fisheries believes that
activities carried out in amanner consistent with these

reasonable and prudent measures, except those otherwise identified, will not necessitate further
Ste-specific consultation. Activities which do not comply with dl relevant reasonable and prudent
measures will require further consultation.

NOAA Fisheries bdieves that the following reasonable and prudent measures are necessary and
gppropriate to minimize impacts of take of ligted fish resulting from implementation of the action. These
reasonable and prudent measures would also minimize adverse effects on designated sdmonid habitat.

1. The CNF shdl minimize the amount and extent of incidentd take from entrainment of eggs,
fry, or juveniles.

2. The CNF shdl minimize the amount and extent of incidentd take from fud Spills
3. The CNF shdl minimize the amount and extent of incidentd take from habitat ateration.

4. The CNF shdl monitor to verify the activities are conastent with the effects analyss of the
BA.

5. The CNF shdl evauate whether the scope and effects determination for proposed 2003
suction dredge operations are consistent with the BA.

3. Terms and Conditions

To be exempt from the prohibitions of section 9 of the ESA, the CNF must comply with the following
terms and conditions, which implement the reasonable and prudent measures described above for each
category of activity. These terms and conditions are non-discretionary.

1. Tominimizethe likeihood of incidenta take resulting from entrainment of eggs, fry, or juveniles
(reasonable and prudent measure #1), the CNF shall:

a. Require operatorsto conduct dl suction dredge activities below the ordinary high water line
between July 1 and August 15.

b. Require operatorsto disperse dl dredge piles and back-fill dl dredge holes by theend of
the operating season (August 15).

c. Require operatorsto immediately cease operations if eggs are excavated or if dead or

injured steelhead are observed, and contact the CNF. The CNF shall contact NOAA
Fisheries before resuming activities.
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2. Tominimizethe likdihood of incidentd take and impact resulting from fuels (reesonable and
prudent measure #2), the CNF shall:

a. Require operators to anchor the suction dredge to the stream bank when refuding in the
water (so that fuel does not need to be carried out into the stream); transfer no more than 1
gdlon of fud a atime (unless the dredge has a detachable fud tank); and place absorbent
materia, such asa towd, under the fud tank while refueing, to catch any spillage.

3. Tominimize the likeihood of incidenta take and impacts resulting from habitat disturbance
(reasonable and prudent measure #3), the CNF shall:

a. Require operators to not undercut banks or widen the channdl.

b. Require operators to not undermine, excavate, or remove any woody debris or rocks that
extend from the bank into the channedl.

c. At the end of the season, revegetate camping aress, paths, and other disturbed sites located
along streambanks associated with dredge operations.

4. To monitor the implementation of the proposed action (reasonable and prudent measure #4),
the CNF shall:

a. Vidt each recreationd dredge Ste at least five times between July 1 and August 15, or more
often if problems occur, to monitor dredge activity and effects of the miningon  fish
habitat.

b. Provide NOAA Fisheries an annua monitoring report describing operator compliance with
suction dredging rules, the amount of stream areamined at each Site, a photo of the mined
area, and details about streambank vegetation disturbance and revegetation (if any). Submit
the annua monitoring report by November 30, 2003, to:

NOAA Fisheries, 102 N. College, Grangeville, Idaho 83530.

c. Before the dredge mining window opens, obtain from the suction dredge operators a plan of
operation that specifies the location, gpproximate amount of surface areathey plan to
dredge, and likely dates of operation. The operating plan would be used to establish channel
monitoring Sites, and is not intended to congrain the timing and location of dredge operation.

d. Monitor potentid changesin channd morphology as aresult of mining, through the following
activities a the mining site, and in the pool/riffle sequences immediately upstream and
downstream from the mined area, before and after mining: (1) Wolman pebble counts; (2)
channd cross-sections; (3) onelongitudina profile; and (4) pictures showing the location of
gross features such as large woody debris, boulders, bank condition. At aminimum,
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sampling sites shal include one control Site not affected by dredging, and Sites representing
the range of disturbance, such asone “smdl” area, one“medium” area, and one“large’
area of disturbance.

e. At the end of the season, obtain from the suction dredge operators a description of the
actual location(s), surface areas dredged, and number of days of operation.

f. Provide NOAA Fisheries an update of pre-season monitoring progress no later than June
15, and for post-season monitoring progress, no later than September 15.
5. To determine whether the scope and effects determination for proposed 2003 suction dredge
operations are consistent with the BA (reasonable and prudent measure #5), the CNF shall:

a. Review dl applications for suction dredging in Lolo Creek for 2003 prior to issuing any
permits. Determine that the extent and effects of the proposed action will be consigtent with
the BA.

b. If the CNF determines the extent and effects of the action are not consstent with the BA,
the CNF mugt reinitiate consultation immediately.

If adeed, injured, or Sck steedhead is found, operation must cease, and immediate notification must be
made to the NOAA Fisheries Law Enforcement Office, in the Vancouver Field Office, 600 Maritime,
Suite 130, Vancouver, Washington 98661, or cal: (360) 418-4246. Care should be taken in handling
sck or injured specimens to ensure effective trestment and care. Dead specimens should be handled to
preserve biologica materia and integrity in the best possible sate for later analyss of cause of degth.
With the care of sick or injured listed species or

preservation of biologica materids from a dead anima, the finder has the respongbility to carry out
ingructions provided by NOAA Fisheries Law Enforcement to ensure that evidence intrinsic to the
specimen is not disturbed.

As soon as possible after observing any dead, injured, or Sick steelhead, regardless of the life history
gtage, the CNF will dso notify NOAA Fisheries at the Grangeville Field Office, at
(208) 983-3859.

All terms and conditions shdl beincluded in any permit, grant, or contract issued for the implementation
of the action described in this Opinion.

[1l. MAGNUSON-STEVENS FISHERY CONSERVATION and MANAGEMENT ACT
A. Background

The objective of the Essentia Fish Habitat (EFH) consultation is to determine if the proposed action
may adversely affect designated EFH for relevant species, and to recommend conservation measures to
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avoid, minimize, or otherwise offset potentid adverse effects to EFH resulting from the proposed
action.

B. Magnuson-Stevens Fishery Conservation and Management Act

The Magnuson-Stevens Fishery Conservation and Management Act (MSA), as amnended by the
Sugtainable Fisheries Act of 1996 (Public Law 104-297), requires the inclusion of EFH descriptionsin
Federd fishery management plans. In addition, the MSA requires Federal agencies to consult with
NOAA Fisheries on activities that may adversely affect EFH.

Essentia Fish Habitat means those waters and substrate necessary to fish for spawning, breeding,
feeding, or growth to maturity (MSA 83). For the purpose of interpreting the definition of EFH:
Waters include aguatic areas and their associated physica, chemical, and biological properties that are
used by fish and may include aguatic areas historicaly used by fish where gppropriate; substrate
includes sediment, hard bottom, structures underlying the waters, and associated biologica
communities, necessary means the habitat required to support a sustainable fishery and the managed
species contribution to a healthy ecosystemn; and “spawning, breeding, feeding, or growth to maturity”
coversaspecies full life cycle (50 CFR 600.110).

Section 305(b) of the MSA (16 U.S.C. 1855(b)) requires that:

» Federd agencies must consult with NOAA Fisherieson dl actions, or proposed actions,
authorized, funded, or undertaken by the agency, that may adversely affect EFH;

*  NOAA Fisheries shdl provide conservation recommendations for any Federa or State activity that
may adversdy affect EFH;

» Federd agencies shdl, within 30 days after receiving conservation recommendations from NOAA
Fisheries, provide a detailed response in writing to NOAA Fisheries regarding the conservation
recommendations. The response shdl include a description of measures proposed by the agency
for avoiding, mitigating, or offsetting the impact of the activity on EFH. In the case of aresponse
that isinconsgtent with the conservation recommendations of NOAA Fisheries, the Federd agency
shdl explain its reasons for not following the recommendations.

The MSA requires consultation for al actions that may adversely affect EFH, and does not digtinguish
between actions within EFH and actions outsde EFH. Any reasonable attempt to encourage the
conservation of EFH must take into account actions that occur outside EFH, such as upstream and
updope activities, that may have an adverse effect on EFH. Therefore, EFH consultation with NOAA
Fisheriesisrequired by Federa agencies undertaking, permitting or funding activities that may adversely
affect EFH, regardless of its location.

C. ldentification of EFH
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The Pecific Fisheries Management Council (PFMC) has designated EFH for Federdly-managed
fisheries within the waters of Washington, Oregon, and Cdifornia. The designated EFH for groundfish
and coasta pelagic species encompasses dl waters from the mean high water line, and upriver extent of
sdtwater intrusion in river mouths, along the coadts of Washington, Oregon and Cdifornia, seaward to
the boundary of the U.S. exclusive economic zone (PFMC 1998a, 1998b). Freshwater EFH for
Pecific sdmon includes dl those streams, lakes, ponds, wetlands, and other water bodies currently, or
higtoricaly accessble to sdmon in Washington, Oregon, Idaho, and Cdifornia, except areas upstream
of certain impassable man-made barriers (as identified by the PFMC), and longstanding, naturally-
impassable barriers (i.e., naturd waterfals in existence for several hundred years, PFMC 1999). In
estuarine and marine aress, designated

samon EFH extends from the nearshore and tidal submerged environments within state territoria
waters out to the full extent of the exclusive economic zone offshore of Washington, Oregon, and
Cdifornia north of Point Conception to the Canadian border.

Detalled descriptions and identifications of EFH for the groundfish species are found in the Find
Environmental Assessment/Regulatory Impact Review for Amendment 11 to The Pacific Coast
Groundfish Management Plan (PFMC 1998a) and the NOAA Fisheries Essentid Fish Habitat for
West Coast Groundfish Appendix (Casillas et al. 1998). Detailed descriptions and identifications of
EFH for the coastdl pelagic species are found in Amendment 8 to the Coastdl Pelagic Species Fishery
Management Plan (PFMC 1998b). Detailed descriptions and

identifications of EFH for sdmon are found in Appendix A to Amendment 14 to the Pacific Coast
Samon Plan (PFMC 1999). Assessment of the potential adverse effectsto these species’ EFH from
the proposed action is based on thisinformation.

D. Proposed Actions

The proposed actions are described above (see Proposed Actions, section |. B).

E. Effectsof Proposed Action

As described in detail above (see Evaluating the Proposed Actions, section 11. A.2), the proposed
activities may result in detrimenta short- and long-term adverse effects to avariety of habitat
parameters. The CNF determined that the proposed suction dredge mining islikely to adversdly affect
EFH for chinook and coho salmon, due to locdized, short-term dterations of stream channels, short-
term increases in sedimentation and turbidity, and from disruptions by the operators. The CNF and
State of 1daho developed mitigation measures to minimize short-term adverse effects, but the mitigation
could not diminate potentid adverse effects.

F. Concluson
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Based on the andysisin Evaluating the Proposed Actions, section [1. A.2, NOAA Fisheries believes
that the proposed action may adversdly affect EFH for chinook and coho salmon, but adverse effects
(mostly from sediment) would be localized and temporary. The proposed action includes measures to
avoid, minimize, or offset adverse effectsto EFH. The effects of recreationd suction dredging will vary,
depending on loca channel morphology. Most suction dredge Steswill have atemporary changein
water depth where dredge materias are excavated or deposited, but the stream bottoms are expected
to return to anaturd configuration after seasonal floods occur. Spawning would not be disturbed by
dredging; however, sdmon could be attracted to spawn in unstable dredge deposits that would likely
washout inaflood. The

likelihood of saimon spawning in dredge deposits has been minimized by locating the dredge Stesin
stream reaches where the water depth and velocity would be unlikely to attract spawning, and by
requiring the CNF to ensure that operators disperse their dredge piles.

G. EFH Consarvation Recommendations

Pursuant to section 305(b)(4)(A) of the MSA, NOAA Fisheriesisrequired to provide EFH
conservation recommendations for any Federd or state agency action that would adversdly affect EFH.
The conservation measures proposed for the project by the CNF, all Conservation
Recommendations outlined above in section 11.A.5 and dl of the Reasonable and Prudent

Measures and the Terms and Conditions contained in sections 11.B.2 and 11.B.3, respectively, are
gpplicable to EFH. Therefore, NOAA Fisheries incorporates each of those measures here as EFH
recommendations.

H. Statutory Response Requirement

Please note that the MSA (section 305(b)) and 50 CFR 600.920(j) requires the Federal agency to
provide awritten response to NOAA Fisheries after receiving EFH conservation recommendations
within 30 days of its receipt of thisletter. Thisresponse must include a description of measures
proposed by the agency to avoid, minimize, mitigate, or offset the adverse impacts of the activity on
EFH. If the reponse isincongstent with a conservation recommendation from NOAA Fisheries, the
agency must explain its reasons for not following the recommendation.

|. Consultation Renewal
The CNF mugt reinitiate EFH consultation with NOAA Fisheriesif the action is substantidly revised in

amanner that may adversdly affect EFH, or if new information becomes available that affects the basis
for NOAA Fisheries EFH conservation recommendations (50 CFR 600.920 [K]).
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ATTACHMENT A

BIOLOGICAL REQUIREMENTS, CURRENT STATUS,
AND TRENDS:

SNAKE RIVER STEELHEAD



A. General LifeHistory

Steelhead can be divided into two basic run-types based on the state of sexua maturity at the time of
river entry and the duration of the spawning migration (Burgner et d. 1992). The

Sream-maturing type, or summer steelheed, enters fresh water in a sexualy immature condition and
requires severd months in freshwater to mature and spawn. The ocean-maturing type, or winter

sed head, enters fresh water with well-developed gonads and spawns shortly after river entry (Barnhart
1986). Variationsin migration timing exist between populations. Some river basins have both summer
and winter steelhead, while others only have one run-type.

In the Pacific Northwest, summer steelhead enter fresh water between May and October (Busby et d.
1996; Nickdson et d. 1992). During summer and fal, prior to spawning, they hold in cool, degp pools
(Nickelson et d. 1992). They migrate inland toward spawning aress, overwinter in the larger rivers,
resume migration in early spring to natd streams, and then spawn (Meehan and Bjornn 1991;
Nickelson et d. 1992). Winter steelhead enter fresh water between November and April (Busby et d.
1996; Nickelson et d. 1992), migrate to spawning areas, and then spawn in late winter or spring.
Some adults, however, do not enter coastal streams until spring, just before spawning (Meehan and
Bjornn 1991). Difficult field conditions (showmelt and high stream flows) and the remoteness of
spawning grounds contribute to the relative lack of specific information on stedhead spawning.

Steelhead are iteroparous, or capable of spawning more than once before death. However, itisrare
for steelhead to spawn more than twice before dying and most that do so are femaes (Nickelson et d.
1992). Iteroparity is more common among southern steelhead populations than northern populations
(Busby et d. 1996). Multiple spawnings for stedhead range from

3% to 20% of runsin Oregon coastd streams.

Steelhead spawn in cool, clear streams containing suitable gravel size, depth, and current velocity.
Intermittent streams may aso be used for spawning (Barnhart 1986; Everest 1973). Steelhead enter
streams and arrive a spawning grounds weeks or even months before they spawn and are vulnerable to
disturbance and predation. Cover, in the form of overhanging vegetation, undercut banks, submerged
vegetation, submerged objects such aslogs and rocks, floating debris, degp water, turbulence, and
turbidity (Giger 1973) are required to reduce disturbance and predation of spawning steelhead.
Summer steelhead usualy spawn further upstream than winter steelhead (Withler 1966; Behnke 1992).

Depending on water temperature, steelhead eggs may incubate for 1.5 to 4 months (August 9, 1996,
61 FR 41542) before hatching. Summer rearing takes place primarily in the faster parts of poals,
athough young-of-the-year are abundant in glides and riffles. Winter rearing occurs more uniformly at
lower dengities across awide range of fast and dow habitat types. Productive
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teelhead habitat is characterized by complexity, primarily in the form of large and smdl wood. Some
older juveniles move downstream to rear in larger tributaries and mainstem rivers (Nickelson et d.
1992).

Juvenilesrear in fresh water from 1 to 4 years, then migrate to the ocean as smolts. Winter steelhead
populations generdly smolt after 2 yearsin fresh water (Busby et d. 1996). Stedhead typicdly resde
in marine waters for 2 or 3 years prior to returning to their natal stream to spawn at 4 or 5 years of age.
Populations in Oregon and Cdifornia have higher frequencies of

age-1-ocean steelhead than populations to the north, but age-2-ocean steelhead generdly remain
dominant (Busby et a. 1996). Age structure gppears to be similar to other west coast steelhead,
dominated by 4-year-old spawners (Busby et a. 1996).

Based on purse saine catches, juvenile stledhead tend to migrate directly offshore during their first
summer rather than migrating aong the coastd belt as do sdmon. During fal and winter, juveniles
move southward and eastward (Hartt and Dell 1986).

B. Population Dynamics and Distribution

The following section provides specific information on the distribution and population structure (Sze,
variability, and trends of the stocks or populations) of the Snake River ESU. Most of thisinformation
comes from observations made in termind, freshwater areas, which may be distinct from the action
area. Thisfocusis appropriate because the species status and distribution can only be measured at this
levd of detall as adults return to spawn.

The longest consgtent indicator of steelhead abundance in the Snake River Basin is based on counts of
natura-origin steelhead at the uppermost dam on the lower Snake River (Lower Granite Dam). The
abundance of naturd-origin summer stedhead at the uppermost dam on the Snake River has declined
from a4-year average of 58,300 in 1964 to an average of 8,300 ending in 1998. In generd, steelhead
abundance declined sharply in the early 1970s, rebuilt modestly from the mid-1970s through the 1980s,
and again declined during the 1990s (Figure 1).

These broad scale trends in the abundance of stedlhead were reviewed through the Plan for analyzing
and testing hypotheses (PATH) process. The PATH report concluded that the initid, substantia
decline coincided with the declining trend in downsiream passage survival. However, the more recent
decline in abundance, observed over the last decade or more, does not coincide with declining passage
surviva, but can be & least partialy accounted for by a shift in climatic regimes that has affected ocean
surviva (Marmorek and Peters 1998).
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B-run stedhead are distinguished from the A-run component by their unique life history characterigtics.
B-run stedhead were traditiondly distinguished as larger and older, later-timed fish that return primarily
to the South Fork Salmon, Middle Fork Salmon, Seway, and Lochsarivers. The recent All Species
Review by the Technicd Advisory Committee (TAC) concluded that different populations of steelhead
do have different size structures, with populations dominated by larger fish (i.e., greater than 77.5 cm)
occurring in the traditionally defined B-run basins (TAC 1999). Larger fish occur in other populations
throughout the basin, but at much lower rates (evidence suggests thet fish returning to the Middle Fork
Sdmon and Little Sdmon are intermediate in that they have amore equd digtribution of large and small
fish).

B-run steelhead are also generally older. A-run steelhead are predominately age-1-ocean fish, whereas
most B-run steelhead generdly spend two or more yearsin the ocean prior to spawning. The
differences in ocean age are primarily respongible for the differences in the size of A- and

B-run steelhead. However, B-run steelhead are dso thought to be larger at the same age than

A-run fish. Thismay be due, in part, to the fact that B-run steelhead |eave the ocean later in the year
than A-run steelhead and thus have an extra month or more of ocean residence at a time when growth
rates are thought to be grestest.

Higtoricaly, adistinctly bimoda pattern of freshwater entry could be used to distinguish A-run and B-
run fish. A-run steehead were presumed to cross Bonneville Dam from June to late August whereas
B-run stedhead enter from late August to October. The TAC reviewed the available information on
timing and confirmed that the mgority of large fish do ill have alater timing at Bonneville; 70% of the
larger fish crossed the dam after August 26, the traditiond cutoff date for separating A- and B-run fish
(TAC 1999). However, the timing of the early part of the A-run has shifted somewhat later, thereby
reducing the timing separation that was so gpparent in the 1960s and 1970s. Thetiming of the larger,
naturd-origin B-run fish has not changed.

The aundance of A-run versus B-run components of Snake River Basin steelhead can be distinguished
in data collected since 1985. Both components have declined through the 1990s,

but the decline of B-run steelhead has been more sgnificant. The 4-year average counts a L ower
Granite Dam declined from 18,700 to 7,400 beginning in 1985 for A-run steelhead and from 5,100 to
900 for B-run steelhead. Counts over the last 5 or 6 years have been stable for

A-run stedhead and without significant trend (Figure 2). Counts for B-run steelhead have been low
and highly variable, but dso without gpparent trend (Figure 3).

Comparison of recent dam counts with escapement objectives provides perspective regarding the

datus of the ESU. The management objective for Snake River sedhead stated in the Columbia River
Fisheries Management Plan was to return 30,000 natura/wild steelhead to Lower Granite Dam. The
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All Species Review (TAC 1997) further clarified that this objective was subdivided into 20,000 A-run
and 10,000 B-run stedlhead. 1daho has reeva uated these escapement

objectives usng estimates of juvenile production capacity. This dternative methodology lead to revised
estimates of 22,000 for A-run and 31,400 for B-run steelhead (pers. comm., S. Keifer, Idaho
Department of Fish and Game with P. Dygert, NOAA Nationa Marine Fisheries Service).

The State of Idaho has conducted redd count surveysin dl of the mgjor subbasins since 1990.
Although the surveys are not intended to quantify adult escapement, they can be used asindicators of
relaive trends. The sum of redd counts in natural-origin B-run production subbasins declined from 467
in 1990 to 59 in 1998 (Figure 4). The declines are evident in dl four of the primary B-run production
aress. Index countsin the natura-origin A-run production areas have not been conducted with enough
consgency to permit Smilar characterization.

Idaho has aso conducted surveys for juvenile abundance in index areas throughout the Snake River
Basin since 1985. Parr dengties of A-run steelhead have declined from an average of about 75% of
carrying capacity in 1985 to an average of about 35% in recent years through 1995 (Figure 5). Further
declines were observed in 1996 and 1997. Parr dengties of B-run stedlhead have been low, but
relatively stable since 1985, averaging 10% to 15% of carrying capacity through 1995. Parr densities
in B-run tributaries declined further in 1996 and 1997 to 11% and 8%, respectively.

It is gpparent from the available data that B-run steelhead are much more depressed than the

A-run component. In evauating the status of the Snake River Basin stedhead ESU, it is pertinent to
congder if B-run steelhead represent a"dggnificant portion” of the ESU. Thisis particularly relevant
because the Tribes have proposed to manage the Snake River Basin steelhead ESU as a whole without
distinguishing between components, and further, that it isinconsstent with NOAA’s Nationd Marine
Fisheries Service (NOAA Fisheries) authority to manage for components of an ESU.
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Figure 1. Adult Returns of Wild Summer Stedhead to Lower Granite Dam on the Snake River.
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Figure 2. Escgpement of A-Run Snake River Stedhead to Lower Granite Dam.
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Figure 3. Escapement of B-Run Snake River Steelhead to Lower Granite Dam.
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It isfirgt relevant to put the Snake River basin into context. The Snake River historicaly supported
over 55% of total natura-origin production of steelhead in the Columbia River Basin and now has
approximately 63% of the basin's natura production potential (Medy 1997). B-run steelhead occupy
four mgor subbasins including two on the Clearwater River (Lochsa and Sdway) and two on the
Samon River (Middle Fork and South Fork Salmon), areas that for the most part are not occupied by
A-run steelhead. Some natura B-run steelhead are aso produced in parts of the mainstem Clearwater
and itsmgor tributaries. There are dternative escapement objectives for B-run steelhead of 10,000
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(TAC 1997) and 31,400 (Idaho). B-run steelhead, therefore, represent at least 1/3 and as much as
3/5 of the production capacity of the ESU.

As pointed out above, the geographic distribution of B-run steelhead is restricted to particular
watersheds within the Snake River Basin (areas of the mainstem Clearwater, Selway, and Lochsa
Rivers and the South and Middle Forks of the Sdmon River). No recent genetic data are available for
steelhead populations in South and Middle Forks of the Sdmon River. The Dworshak Nationa Fish
Hatchery (NFH) stock and natura populations in the Selway and Lochsa Rivers are thus far the most
genetically distinct populations of steelhead in the Snake River Basin (Waples et d. 1993). In addition,
the Sdway and Lochsa River populations from the Middle Fork Clearwater gppear to be very smilar
to each other genetically, and naturally produced rainbow trout from the North Fork Clearwater River
(above Dworshak Reservoir) clearly show an ancestra genetic similarity to Dworshak NFH steel heed.
The existing genetic data, the restricted geographic distribution of B-run stedlhead in the Snake
(Columbia) River Basin, and the unique life history attributes of these fish (i.e. larger, older adultswith a
later digtribution of

run timing compared to A-run steelhead in other portions of the Columbia River Basin) clearly support
the conservation of B-run stedhead as a biologicaly sgnificant component of the Snake River ESU.

Another approach to assessing the status of an ESU being developed by NOAA Fisheriesisto
consider the status of its component populations. For this purpose a population is defined as a group of
fish of the same species spawning in a particular 1ake or stream (or portion thereof) at a particular
season, which to a substantia degree do not interbreed with fish from any other group spawning in a
different place or in athe same place at a different season. Because populations as defined here are
relatively isolated, it is biologicaly meaningful to evaluate therisk of extinction of one population
independently from any other. Some ESUs may be comprised of only one population whereas others
will be condtituted by many. The background and guidelines related to the assessment of the status of
populationsis described in a recent draft report discussing the concept of viable sdmonid populations
(McElhany et d. 2000).

The task of identifying populaions within an ESU will require making judgements based on the available
information. Information regarding the geography, ecology, and genetics of the ESU arerdlevant to this
determination. Although NOAA Fisheries has not compiled and formally reviewed dl the available
information for this purpose, it is reasonable to conclude that, at a minimum, each of the mgor
subbasins in the ESU represent a population within the context of this discussion. A-run populations
would therefore include at least the tributaries to the lower Clearwater, the upper Sdmon River and its
tributaries, the lower SAmon River and its tributaries, the Grand Ronde, Imnaha, and possbly the
Snake River maingem tributaries below Hells Canyon Dam. B-run populations would be identified in
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the Middle Fork and South Fork Samon Rivers and the Lochsa and Sdway Rivers (mgor tributaries
of the upper Clearwater), and possibly in the mainsem Clearwater River, aswell. These basins are, for
the most part, large geographica areas and it is quite possible that there is additiona population
sructure within at least some of these basins. However, because that hypothes's has not been
confirmed, NOAA Fisheries assumes that there are at least five populations of A-run steelhead and five
populations of B-run steelhead in the Snake River basn ESU. Escgpement objectives for A and B-run
production areas in Idaho, based on estimates of smolt production capacity, are shown in Table 1.

1. Lower Snake River Subbasin

Information on steelhead digtribution, important watersheds, and conditions and trends in the Lower
Snake River is summarized from the Lower Snake River Subbasin Biologicd Assessment (BLM
2000a), except where noted.

Table 1. Adult Steelhead Escapement Objectives Based on Estimates of 70% Smolt Production
Capacity

A-Run Production Areas B-Run Production Areas
Upper Salmon 13,570 Mid Fork Salmon 9,800
Lower Salmon 6,300 South Fork Salmon 5,100
Clearwater 2,100 Lochsa 5,000
Grand Ronde @ Selway 7,500
Imnaha Q) Clearwater 4,000
Total 21,970 Total 31,400

Note: comparable estimates are not available for populations in Oregon and Washington subbasins.

Foecies Distribution: Within the Lower Snake River Subbasin steelhead trout use occursin most of
the ble streams when stream conditions are suitable. Steelhead trout use the mainstem Snake
River for upstream and downstream passage. A limited amount of juvenile rearing and overwintering
by adults occurs in the Snake River. Mogt accessible tributaries are used by steelhead for spawning

and rearing. The larger sireams used for spawning and rearing include Asotin, Ten Mile, Couse,
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Captain John, Jm, and Cook Creeks. Other smdler tributary streams with limited rainbow/steelhead
useinclude Tammany, Tenmile, Corra, Cache, Cottonwood, and Cherry Creeks.

Location of Important Spawning and Rearing Areas. Asotin Creek, followed by Captain John, Ten
Mile, and Couse Creeks have the highest potentid for steelhead production within the subbasin.
Priority watersheds include Asotin and Captain John Creeks.

Conditions and Trends of Populations:. Despite their relatively broad digtribution, very few hedthy
steelhead populations exist (Quigley and Arbelbide 1997). Recent status eva uations suggest many
steelhead stocks are depressed. A recent multi-agency review showed that total escapement of salmon
and steelhead to the various Columbia River regions has been in decline since 1986 (Anderson et d.
1996). Exiging stedhead stocks consist of four main types: wild, naturd (non-indigenous progeny
spawning naturdly), hatchery, and mixes of natural and haichery fish. Production of wild anadromous
fish in the Columbia River Basin has dedlined about 95% from higtorica levels (Huntington et d. 1994).
Most existing steelhead production is supported by hatchery and naturd fish as aresult of large-scale
hatchery mitigation production

programs. Wild, indigenous fish, unatered by hatchery stocks, are rare and present in only 10% of the
historical range and 25% of the exigting range. Remaining wild stocks are concentrated in

the Samon and Selway (Clearwater Basin) riversin centra 1daho and the John Day River in Oregon.
Although few wild stocks were classified as strong, the only subwatersheds classfied as strong were
those sustaining wild stocks.

2. Clearwater River, North Fork Clearwater River, and Middle Fork Clearwater River Subbasins

Information on steelhead distribution, important watersheds, and conditions and trends in the
Clearwater River is summarized from the Clearwater River, North Fork Clearwater River and Middle
Fork Clearwater River Subbasins Biological Assessment (BLM 2000b), except where noted.

Soecies Distribution: Within the Clearwater River Subbasin steelhead trout use is widespread and
most ble tributaries are used year-long or seasonaly. In the Clearwater River drainage, the
primary stedhead producing streams include: Potlatch River, Lapwai, Big Canyon, Little Canyon, Lolo,
and Lawyer Creeks. Other Clearwater River mainstem tributary streams providing spawning and/or
rearing habitat for steelhead trout include Lindsay, Hatwai, Lapwai, Catholic, Cottonwood, Pine,
Bedrock, Jacks, Big Canyon, Orofino, Jm Ford, Big, Fivemile, Sixmile, and Tom Taha Creeks. Some
of these streams provide sub-optimal spawning and rearing habitat because of steep stream gradients,
barriers, low flows, limited spawning gravels, and small size of tributaries,
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In the 1969 the U.S. Army Corps of Engineers finished congtruction of Dworshak Dam on the North
Fork Clearwater River, which totaly blocked access to anadromous fish. To mitigate for the steelhead
losses reaulting from the dam, Dworshak Nationd Fish Hatchery (NFH) was constructed in 1969.
Wild B-run steelhead are collected at the base of the dam and used as the brood stock for Dworshak
NFH. Since 1992, steelhead eggs collected at Dworshak NFH have been shipped as eyed eggsto the
Clearwater Fish Hatchery, located at the confluence of the North Fork Clearwater River and the
Clearwater River, for incubation and rearing. Three satdllite facilities are associated with the
Clearwater Fish Hatchery: Crooked River, Red River, and Powell. The Kooskia NFH islocated on
Clear Creek, atributary to the Middle Fork Clearwater River.

Location of Important Spawning and Rearing Areas. The only watershed identified as a specid
emphasis or priority watershed for steelhead trout in the Clearwater River Subbasin is Lolo Creek.

Conditions and Trends of Populations: Refer to “Conditions and Trends of Populations’ under
Lower Snake River Subbasin above.

3. South Fork Clearwater River Subbasin

Information on steelhead digtribution, important watersheds, and conditions and trends in the South
Fork Clearwater River is summarized from the Draft Clearwater Subbasin Assessment (CPAG 2002),
except where noted.

Soecies Distribution: Within the South Fork Clearwater River Subbasin, stedlhead trout useis
widespread, and most accessible tributaries are used year-long or seasondly. In the South Fork
drainage, the primary steelhead producing drainages include Newsome Creek, American River, Red
River, and Crooked River. Other South Fork Clearwater River mainstem tributary streams providing
spawning and/or rearing habitat for steelhead trout include Tenmile, Johns, Meadow, and Mill Creeks
(Jody Brostrom, Idaho Department of Fish and Game, pers. comm.

March 30, 2001). Low order streams and accessible headwater portions of high order streams
provide early rearing habitat (Nez Perce National Forest 1998).

Location of Important Spawning and Rearing Areas. Important spawning habitat in the South Fork
Clearwater occurs primarily in Newsome Creek, American River, Red River, and Crooked River.
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Conditions and Trends of Populations: The South Fork Clearweater River may have historicaly
maintained a genetically unique stock of steelhead trout, but hatchery supplementation has since
clouded the lines of genetic distinction between stocks (Nez Perce National Forest 1998). Robin
Waples (In aletter to S. Kiefer, Idaho Department of Fish and Game, August 25, 1998) found that
gedhead trout in Johns and Tenmile Creeks are geneticaly most Smilar to fish originating from the
Sdway River sysem, suggesting that some genetic difference may have existed historicdly within the
South Fork Clearwater drainage. A statewide genetic analysisis currently being conducted using DNA
markers, and may provide more information on past and current genetic distinctions between steelhead
trout stocksin the Clearwater subbasin (Byrne 2001).

4. Sdway River Subbasin

Information on steelhead digtribution, important watersheds, and conditions and trends in the Seway
River is summarized from the Lower Sdway Biologica Assessment (USFS 1999a), the Biologica
Opinion on Culvert Replacements on Lolo Creek and Lochsa River (NMFS 2002a), and the
Biologica Opinion on Recreationd Suction Dredge Mining in Lolo Creek (NOAA Fisheries 2003),
except where noted.

Soecies Distribution: High numbers of juvenile stedhead trout have been documented in dl of thefifth
code watersheds above the Selway-Bitterroot wilderness boundary. In addition, Meadow and Gedney
Creeks dso support high numbers of both steelhead and resident rainbow trout. Densities of steelhead
arelessin O'hara, Swiftwater, Goddard, and Falls Creeks (USFS unpublished data 1990 - 1998).
Dengtiesin Nineteenmile, Rackliffe, Boyd, and Glover Creeks are limited by small sze and accessibility
athough the speciesis present. Spawning habitat for steelhead has been documented in most of the
surveyed tributaries, including small third order streams such as Renshaw and Pinchot Creeks. In the
Selway River, stream survey data and casual observations suggest that the steel head/rainbow
population in the larger tributaries, i.e. Meadow and Moose Creeks, are composed of a sgnificant
resident rainbow/redband component (USFS unpublished data 1996, 1997). Survey data and
observations reveded the presence of large number of rainbow trout greater than 220 mm, especidly in
North Moose Creek. In addition, observations suggest the presence of two digtinct forms of this
gpecies. Seehead and rainbow of al szes differed phenotypicdly; there appeared to be a distinct
"sedhead" presmolt form, which was more bullet-shaped and sivery in color, and adistinct "trout”
form, which was less bullet-shaped, retained parr marks at larger Szes, and exhibited coloration and
gpotting more typical of other inland rainbow populations. 1t is possible that resident rainbow trout and
sedhead trout are reproductively isolated, which may have resulted in genetic divergence. Andysis of
the genetic composition of the Moose Creek population may be attempted in future years.

Location of Important Spawning and Rearing Areas. The most important spawning and rearing
areas for steelhead are located in the larger tributaries, such as Meadow, Moose, Gedney, Three
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Links, Marten, Bear, Whitecap, Running, Ditch, Deep, and Wilkerson Creeks. Moose Creek may
support the most sgnificant spawning and rearing habitat for teelhead trout of any of these tributaries.

Conditions and Trends of Populations: The Seway River drainage (along with the Lochsa and lower
Clearwater River tributary systems) is one of the only drainagesin the Clearwater Subbasin where
steelhead populations have little or no hatchery influence (Busby et d. 1996; IDFG 2001). The USFS
(19994) identified the Lochsa and Selway River systems as refugia areas for seelhead based on
location, accessihility, habitat quality, and number of roadless tributaries. The Idaho Department of
Fish and Game (IDFG) estimates that approximately 80% of the wild steelhead in the Clearwater River
Subbasin are destined for the Lochsa River and Sdway River drainages. The Clearwater River Basin
produces the mgority of B-run steelhead in the Snake River ESU, and mogt of the Clearwater
stedhead are produced in the Lochsa River Subbasin. The Lochsa River Subbasin has the highest
observed dengities of age 1+ B-run steelhead parr, and the highest percent carrying capecity (IDFG
1999). Hatchery stedhead were used to supplement natural populations in the Lochsa River drainage
before 1982, but current management does not include any hatchery supplementation. Current adult
returns are consdered to be dmost entirdly wild steelhead trout progeny.

5. LochsaRiver Subbasin

Information on steelhead digtribution, important watersheds, and conditions and trends in the Lochsa
River is summarized from the Biologicd Opinion on Culvert Replacements on Lolo Creek and Lochsa
River (NMFS 20024) and the Biologica Opinion on Recrestiona Suction Dredge Mining in Lolo
Creek (NOAA Fisheries 2003), except where noted.

Soecies Distribution: Adult Snake River stedhead are present in the upper mainstem Clearwater
River in September and October, and in the upper mainstem and Middle Fork Clearwater Riversin the
winter. Spawning and incubation occursin streams such as the Lochsa River from March through July.
Stedhead juveniles then typicaly rear for 2 to 3 yearsin the tributaries and larger rivers before
beginning a seaward migration during February through May.

Location of Important Spawning and Rearing Areas. Steelhead have been observed in most of the

larger tributaries to the Lochsa River, with high steelhead productivity occurring in Fish, Boulder,
Deadman, Pete King, and Hungery Creeks (USFS 1999b).
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Conditions and Trends of Populations: Refer to “Conditions and Trend of Populations’ under
Selway River Subbasin above.

6. Lower SAmon River Subbasin

Information on steelhead digtribution, important watersheds, and conditions and trends in the Lower
Sdmon River is summarized from the Lower Samon River Subbasin Biological Assessment (BLM
2000c).

Soecies Distribution: Within the Lower Sdmon River Subbasin, steelhead trout use occurs in most of
the accessible streams when stream conditions are suitable. Steelhead trout use the mainstem Salmon
River for upstream and downstream passage. A limited amount of juvenile rearing and adult
overwintering may occur in the Sdlmon River. Most accessible tributaries are used by steelheed for
gpawning and rearing. The larger streams used for spawning and rearing include China, Eagle, Deer,
Cottonwood, Maloney, Deep, Rice, Rock, White Bird, Skookumchuck, Slate, John Day, Race, Lake,
Allison, Partridge, Elkhorn, and French Creeks. Other smdler tributary streams with limited
rainbow/sted head use include Flynn, Wapshilla, Billy, Burnt, Round Springs, Telcher, Deer, McKinzie,
Chrigtie, Sherwin, China, Cow, Fiddle, Warm Springs, Van, and Robbins Creeks.

Location of Important Spawning and Rearing Areas. Sate Creek, followed by White Bird Creek,
has the highest potentia for steelhead production within the subbasin. Priority watersheds identified for
stedlhead trout include China, Eagle, Deer, White Bird, Skookumchuck, Sate, John

Day, Race, Allison, Partridge, and French Creeks. Other streams which are important for spawning
and rearing include Cottonwood, Maoney, Deep, Rice, Rock, Lake, and Elkhorn Creeks.

Conditions and Trends of Populations. The Bureau of Land Management (BLM) noted that current
numbers of naturdly spawning steelhead trout in the SAmon River Subbasin are a dl time lows, and
overal trend is downward. Adult steelhead trout were commonly observed in most larger tributaries
during the 1970s through 1980s, but now such observations have sgnificantly declined (BLM 2000c).

The Nez Perce National Forest conducted an ecosystem andysis a the watershed scde for Sate
Creek (USFS 2000) and concluded that the distribution of fish species assessed isrelatively cons stent
with higtoric digtribution. Steelhead trout populations are thought to have experienced a great decline
from higtoric levels athough the data to describe the extent of this reduction is not available (USFS
2000). The BLM has conducted trend monitoring of fish populationsin lower Partridge Creek and
French Creek. Partridge Creek densties of age O rainbow/steelhead trout in 1988 were 0.30 fisvym2
and age 1 rainbow/steel head trout densities were 0.19 fisym2. In 1997, age O densities were 0.003
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fisym2 and age 1 densitieswere 0.01 fish/m2. French Creek dengties of age O rainbow/stee heed
trout in 1991 were 0.07 fisYm2 and age 1 rainbow/steelhead trout dengities were 0.07 fis/m2. In
1997, age O dengities were 0.0075 fisym?2 and age 1 densities were 0.02 fisym2. Densties of
stedhead trout have sgnificantly declined from the 1980s through the late 1990s.

7. Little SAmon River Subbasin

Information on steelhead distribution, important watersheds, and conditions and trendsin the Little
Sdmon River is summarized from the Little Sdmon River Subbasin Biologicd Assessment (BLM
2000d), except where noted.

Soecies Distribution: Within the Little Sdmon River Subbasin, stedhead trout use occursin the lower
portion of the subbasin and tributaries, downstream from barriers located & river mile (RM) 21 inthe
Little SAmon River. No recent or historic documentation exigts for steelhead trout using streams above
RM 24 in the Little SAmon River. Welsh et d. (1965) reports that no known passage by salmon or
dedhead exigs above the Little SAmon River fdls. Ineffectud fish passage facilities were congructed
at the fdls by the Civilian Conservation Corps during the 1930s (Welsh et d. 1965). Streams and
rivers providing important spawning and rearing for stedhead trout include Little Sdlmon and River
Rapid Rivers, and Boulder, Hazard, and Hard Creeks. Other Little Sdmon River mainstem tributary
streams providing spawning and rearing habitat include Squaw, Sheep, Hat, Denny, Lockwood,
Rattlesnake, Elk, and Trail Creeks. Adult steelhead trout have been documented in these streams.
Primary steelhead use of these streams is often associated with the mouth area or asmal stream
segment or lower reach, before steep gradients/cascades or a barrier restricts upstream fish passage.
These streams generdly provide sub-optimal spawning and rearing habitat because of steep stream
gradients, barriers, low flows, limited spawning gravels, and small size of tributaries.

Location of Important Spawning and Rearing Areas: Priority watersheds for steelhead trout include
Rapid River, Boulder, Hazard, and Hard Creeks. These streams provide important spawning and
rearing habitat for seelhead trout. Rapid River isastronghold and key refugia area for steelhead trout.

Conditions and Trends of Populations: The BLM noted that current numbers of naturally spawning
steelhead trout in the Little Salmon River Subbasin are a al-time lows, and overdl trend is downward.
The highest number of adult naturdl spawning steelhead trout counted at the Rapid River weir was 162
in 1993, and the lowest counted was 10 in 1999 (BLM 2000d).

8. Middle SAmon River Subbasin
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Information on steelhead distribution, important watersheds, and conditions and trends in the Middle
Sdmon River is summarized from the Middle Sdmon River and South Fork Sdmon River Subbasins
Biologica Assessment (BLM 2000e), except where noted.

Soecies Distribution: Within the Middle Sdmon River Subbasin, steelhead trout use the mainstem
Sdmon River for upstream and downstream passage. A limited amount of juvenile rearing and adult
overwintering may occur in the Middle SAimon River. Most accessible tributaries are used by
stedlhead for spawning and rearing. Key stedhead spawning and rearing is probably occurring in
Crooked, Bargamin and Sabe Creeks and the lower Wind River on the north side of the Salmon River
and Cdifornia, Warren, Chamberlain, and Horse Creeks on the south side of the Salmon River.

Location of Important Spawning and Rearing Areas. Priority watersheds for sedhead include
Warren and Cdifornia Creeks. Stedlhead use Warren Creek for spawning and rearing habitat. No fish
passage barriers exist for steelhead within the drainage. Stedlhead were found in Richardson, Stratton,
Steamboat, and Saughter Creeks (Raleigh 1995). Most other tributaries were surveyed, but no
secdhead were found. Because of habitat dterations from past mining (e.g., in-channel dredging, piling
of dredged materia adjacent to streams) and limited suitable habitat, teelhead use of the upper portion
of the Warren Creek subwatershed islimited. Carey and Bear Creeks provide habitat in the lower
reaches.

Conditions and Trend of Populations: Refer to “Conditions and Trends of Populations’ under
Lower SaAmon River Subbasin above.

9. South Fork Samon River Subbasin

Information on steelhead digtribution, important watersheds, and conditions and trends in the South
Fork Samon River is summarized from the Middle Samon River and South Fork Salmon River
Subbasins Biological Assessment (BLM 2000e), except where noted.

Soecies Distribution: Stedlhead have been documented in the South Fork Salmon River and lower
portions of its mgjor tributaries. Mogt of the mainstem spawning occurs between the East Fork Samon
River and Cabin Creek. Principle spawning areas are located near Stolle Meadows, from Knox
Bridge to Penny Spring, Poverty Hat, Darling cabins, the Oxbow, and from 22 Hole to Glory Hole
(USFS 1998).

Location of Important Spawning and Rearing Areas. Primary spawning tributaries in the South
Fork Samon River Subbasin are Burntlog, Lick, Lake, and Johnson Creeks, the East Fork South Fork
Samon and Secesh Rivers (USFS 1998).
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Conditions and Trends of Populations: Refer to “Conditions and Trends of Populations’ under
Lower SAlmon River Subbasin above.

10. Upper SAmon River Subbasin

Information on steelhead distribution, important watersheds, and conditions and trendsin the Upper
Sdmon River is summarized from the Biologicd Opinion on Effects of 2002 Herbicide Treatment of
Noxious Weeds on Lands Administered by the Salmon-Challis Nationa Forest (NMFS 2002b).

Soecies Distribution: Stedhead trout in the Upper Sdmon River subbasin occur in most of the

ble streams when stream conditions are suitable. Steelhead use the maingtem for  upstream and
downstream passage. A limited amount of juvenile rearing and adult overwintering occurs in the Upper
Sdmon River. Mogt ble tributaries are used for spawning and rearing.

Location of Important Spawning and Rearing Areas. Key stedhead spawning and rearing probably
occurs in Morgan, Thompson and Panther Creeks, in addition to the Y ankee Fork Salmon,
Pahameroi, North Fork Salmon, East Fork Salmon, and Lemhi Rivers.

Conditions and Trends of Populations: Refer to “Conditions and Trends of Populations’ under
Lower Slmon River Subbasin above.

C. Hatchery Populations

Hatchery populations, if geneticdly smilar to their natural-origin counterparts, provide a hedge against
extinction of the ESU or of the gene pool. The Imnaha and Oxbow hatcheries produce

A-run stocks that are currently included in the Snake River basin steelhead ESU. The Pahsmeroi and
Walowa hatchery stocks may aso be appropriate and available for use in devel oping supplementation
programs, NOAA Fisheries required in its recent biologica opinion on Columbia basin haichery
operations that this program begin to transition to aloca-origin broodstock to provide a source for
future supplementation efforts in the lower SAmon River (NMFS 1999). Although other stocks
provide more immediate opportunities to initiate supplementation programs within some subbasins, it
may aso be necessary and desirable to develop additional broodstocks that can be used for
supplementation in other naturd production areas. Despite uncertainties related to the likelihood that
supplementation programs can accel erate the recovery of naturaly spawning populations, these
hatchery stocks provide a safeguard againgt the further decline of natura-origin populations.

A-17



The Dworshak NFH is unique in the Snake River Basin in producing a B-run hatchery stock. The
Dworshak stock was developed from natura-origin steelhead from the North Fork Clearwater River,
islargely free of other hatchery introductions, and was therefore included in the ESU, dthough not as
part of the listed population. However, past hatchery practices and possibly changesin flow and
temperature conditions related to Dworshak Dam have lead to subgtantid divergence in spawn timing
of the hatchery stock compared to historica timing in the North Fork Clearwater River, and compared
to naturd-origin populations in other parts of the Clearwater Basin. Because the spawn timing of the
hatchery stock is much earlier than higtoricaly (Figure 6), the success of supplementation efforts usng
these stocks may be limited. In fact, past supplementation efforts in the South Fork Clearwater River
using Dworshak NFH stock have been largely unsuccessful, dthough improvementsin out-planting
practices have the potentid to yidd different results.

Figure 6. Higtoricd Versus Current Spawn-Timing of Steelhead at Dworshak Hatchery.
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In addition, the unique genetic character of Dworshak NFH steelhead will limit the degree to which the
stock can be used for supplementation in other parts of the Clearwater Subbasin, and particularly in the
Sdmon River B-run basins. Supplementation efforts in those aress, if undertaken, will more likely have
to rely on the future development of loca broodstocks. Supplementation opportunities in many of the
B-run production areas may be limited because of logidtica difficulties associated with high mountain,
wilderness areas. Because opportunities to accelerate the recovery of B-run steelhead through
supplementation, even if successful, are expected to be limited, it is essentia to maximize the
escapement of naturd-origin sedhead in the near term.

D. Conclusion

Finaly, the conclusion and recommendations of the TAC's All Species Review (TAC 1997) are
pertinent to this status review of Snake River sedhead. Consdering information available through
1996, the 1997 All Species Review stated:

“Regardless of assessment methods for A and B stedhead, it is apparent that the
primary god of enhancing the upriver summer stedlhead run is not being achieved. The
gatus of upriver summer stedhead, particularly naturd-origin fish, has become a serious
concern. Recent declinesin all stocks, across al measures of abundance, are
disurbing.”
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“There has been no progress toward rebuilding upriver runs since 1987. Throughout
the Columbia River basin, dam counts, weir counts, Spawning surveys, and rearing
dengties indicate natura-origin stedlhead abundance is declining, culminating in the
proposed listing of upriver stocksin 1996. Escapements have reached criticaly low
levels despite the relatively high productivity of naturd and hatchery rearing
environments. Improved flows and ocean conditions should increase smolt-adult
surviva rates for upriver summer stedhead. However, reduced returns in recent years
are likely to produce fewer progeny and lead to continued low abundance.”

“Although stedlhead escapements would have increased (some years subgtantidly) in
the absence of maingem fisheries, data andyzed by the TAC indicate that effects other
than maingem Columbia River fishery harvest are primarily respongble for the currently
depressed status and the long term health and productivity of wild steelhead populations
in the Columbia River.”

“Though harvest is not the primary cause of declining summer steelhead stocks, and
harvest rates have been below guidelines, harvest has further reduced escapements.
Prior to 1990, the aggregate of upriver summer stedlhead in the mainstem Columbia
River appears at timesto have led to the failure to achieve escapement goas at Lower
Granite Dam. Wild Group B stedhead are presently more sengtive to harvest than
other simon stocks, including the rest of the steelhead run, due to their depressed
gtatus and because they are caught at higher ratesin the Zone 6 fishery.”

Smadll or isolated populations are much more susceptible to stochastic events such as drought and poor
ocean conditions. Harvest can further increase the susceptibility of such populations. The Columbia
River Fish Management Plan (TAC 1997) recognizes that harvest management must be responsive to
run size and escapement needs to protect these populations. The parties should ensure that TAC 1997
harvest guidelines are sufficiently protective of weak stocks and hatchery broodstock requirements.

For the Snake River seehead ESU as awhole, the median population growth rate (lambda) from
years 1980-1997, ranges from 0.699 to 0.978, depending on the assumed number of hatchery fish
reproducing in theriver (Table 2). NOAA Fisheries estimated the risk of absolute extinction for A-

and B-runs, based on assumptions of complete hatchery spawning success, and no hatchery spawning
success. At the low end, assuming that hatchery fish spawning in the wild have not reproduced (i.e,
hatchery effectiveness = 0), the risk of absolute extinction within 100 yearsis 0.01 for A-run steelhead
and 0.93 for B-runfish. At the high end, assuming that the hatchery fish spawning in the wild have been
as productive as wild-origin fish (hatchery effectiveness = 100%), the risk of absolute extinction within
100 yearsis 1.00 for both runs.
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Table 2. Annud rate of population change (1) in Snake River steehead, absolute risk of extinction (1
fish/generation), and risk of 90% decline in 24 and 100 years for the period 1980-1997". The range of
reported va ues assumes that hatchery-origin fish either do not contribute to natura production or are as

: N Probability of 90% decreasein stock
Risk of Extinction y
M odel | abundance
Assumptions
24 years 100 years 24 years 100 years
No Correction for A-Run 0.000{ A-Run 0.000 A-Run 0.000 A-Run 0.000
Hatchery Fish | 27 | B-Run 0000 | B-Run 0.000 | B 0.060 B-Run 0520
y ' ' Aggregate 0.000 Aggregate 0.434
No Instream A-Run 0.000| A-Run 0.010 A-Run 0.200 A-Run 1.000
Hatchery 0.910 B-Run 0.000 | B-RUN 0,093 B-Run 0.730 B-Run 1.000
Reproduction ’ ' Aggregate 0.476 Aggregate 1.000
Instream
o Haijh‘:_ry _| oge |A-RUN 0.000[ A-Run 1.000 BA'FF:”” 11%%% Q'FF:”” 1888
eproduction =1 25 1 B-Run 0000| B-Run 1000 | ZTV i '
Natural Aggregate 1.000 Aggregate  1.000
Reproduction
T From Table B-2aand B-2b. Cumulative Risk Initiative. September 5, 2000, revised appendix B (McClure et
a. 2000)

productive as natura-origin spawners.
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